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(54) TRANSFER OF GENE INTO ADIPOCYTE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a model system useful for research 
of genetic regulation of growth and metabolism of mast cells and also, useful 
for research of biological effects of protein products expressed by target 
genes or nucleic acid sequences. 

SOLUTION: This model represents such an in vivo method for transferring 
the nucleic acid sequence into adipocytes as to comprise contacting 
mammalian adipose tissues with a transfer vehicle containing a nucleic acid 
sequence, wherein the transfer vehicle has activity to intrude into 
adipocytes, and when the nucleic acid sequence is trasferred into adipocyte, 
a product expressed by the nucleic acid sequence is produced. 
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* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Said approach which will be characterized by producing a 
manifestation product from this nucleic-acid array if it is the in vivo 
approach which introduces this nucleic-acid array into the fat cell which 
comes to contain contacting the fat tissue of mammalian to the introductory 
vehicle containing a nucleic-acid array, it has the capacity for this 
introductory vehicle to invade at this fat cell and this nucleic-acid array is 
introduced into this fat cell. 

[Claim 2] Furthermore, an approach including detecting existence of this 
manifestation product according to claim 1 . 

[Claim 3] Furthermore, an approach including making existence of this 
manifestation product correlate with the physiological effectiveness in this 
fat cell according to claim 2. 

[Claim 4] The approach according to claim 1 this introductory vehicle 
contains adenovirus. 

[Claim 5] The approach according to claim 1 this introductory vehicle 
contains liposome. 

[Claim 6] The approach according to claim 1 this nucleic-acid array carries 
out the code of a macrophage colony-stimulating factor or its part. 
[Claim 7] The approach according to claim 1 by which this nucleic-acid array 
is adjusted in discernment in a fat cell. 

[Claim 8] The approach according to claim 7 by which this nucleic-acid array 
is adjusted in discernment in a white fat cell pair brown fat cell. 
[Claim 9] The approach according to claim 8 this nucleic-acid array carries 
out the code of uncoupling protein I or its part. 

[Claim 1 0] The transfected fat cell which comes to contain the introductory 
vehicle containing the nucleic-acid array adjusted in discernment in a fat cell. 
[Claim 1 1] Said fat tissue characterized by including the introductory vehicle 
which is fat tissue and contains the nucleic-acid array in which at least one 
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fat cell in this fat tissue is adjusted in discernment in a fat cell. 
[Claim 12] Said approach characterized by being the approach of changing 
the growth and the metabolic regulation of a fat cell in this mammalian that 
comes to contain contacting the fat tissue of mammalian to the effective 
dose of the introductory vehicle containing a nucleic-acid array, having the 
capacity for this introductory vehicle to invade into the fat cell of this 
mammalian, and the manifestation product from this nucleic-acid array in this 
fat cell changing growth and the metabolic regulation of this fat cell. 
[Claim 1 3] The approach according to claim 1 2 by which this nucleic-acid 
array is adjusted in discernment in a fat cell. 

[Claim 14] The approach according to claim 12 by which this nucleic-acid 
array is adjusted in discernment in a white fat cell pair brown fat cell. 
[Claim 15] The approach according to claim 14 this nucleic-acid array is 
uncoupling protein I. 

[Claim 16] Said approach of being the identification approach of a 
manifestation product of changing growth in a fat cell, and a metabolic 
regulation, introducing a candidate nucleic-acid array all over the fat tissue 
of mammalian, and making produce this manifestation product from this 
candidate nucleic-acid array within this fat cell, and coming to contain 
supervising growth in b this fat cell, and change of a metabolic regulation. 
[Claim 1 7] The approach according to claim 1 6 the monitor of change of the 
metabolic turnover of a fat cell includes investigating change of the amount 
of fat tissue. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to such a gene expression 
product that is participating in screening of the approach of introducing a 
genetic material into a fat cell, and a gene, growth of a fat cell, and metabolic 
accommodation potentially. 
[0002] 

[Description of the Prior Art] Obesity can be defined as the condition that 
superfluous fat tissue exists. People of the remarkable rate of the population 
of 30 - 50% of the population of North America and the whole world are 
growing fat. It is presumed in 1990 for the effect of obesity, for example, 
non-insulin dependent diabetes mellitus, a coronary-arteries disease, and 
hypertension that it cost the direct expense of 45,800 million dols and 
indirect costs of 23 billion more dols from employment impossible (missed 
work) (Gibbs, W.W., August, 1 996, Scientific American, p.88-94). Furthermore, 
estimated 30 billion dols is poured into the loss-in-quantity product every 
year (Gura, T., 1997, Science, 275:751-753). 

[0003] Since change arises in generating of obesity within an ensemble and 
an individual with the passage of time, it is suggested that the environmental 
factor has played a certain role in progress of obesity. It is known that a 
hereditary factor will also have big effect on obesity. The body mass 
characteristic which is one of the scales of obesity will usually become the 
same among a family's constituents. For example, an adopted child's body 
mass characteristic becomes a thing similar to the real parent instead of the 
Yabu mother. It is shown that other scales (for example, hypodermically 
sebum (subcutaneous skinfold) thickness, the amount of adipose substances, 
and fat-less mass) about obesity will become the same from the detailed 
research by monozygotic twins (Sorensen, T.I.A.1995, Metabolism, 44:4-6, and 
Suppl.3). 
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[0004] Superfluous fat tissue accumulates by the imbalance of energy intake 
and energy expenditure. Under the therapy of obesity, in order to correct this 
imbalance, caloric intake is usually operated. Although there are various 
obesity therapy programs which decrease intake of a calorie through a 
patient's education, about 90% has gone wrong after five years or ten years of 
trace. The preparation object for nutrition maintenance for filling up or 
permuting the usual food is contained in other programs. If it stops a patient 
taking in such a supplement agent typically, weight will increase again 
(Pi-Sunyer, FX, 1996, Clinical Therapeutics, 18(6):1 006-1 035). 
[0005] Most current pharmacology-therapies over obesity tend to obtain a 
significant loss weight by making cerebral hypothalamus into a target 
However, interruption of a therapy increases again the weight in which 
patients decreased in number in many cases (Davis, R., 1 996, Drugs, 52(5): 
696-724; Ryan, D.H., 1 996, Endocrinology & Metabolism Clinics of North 
America, 25(4):989~1004). Much cost starts such a therapy and it takes the 
formula covering the supervisor and the whole life by the medical practitioner. 
Moreover, a side effect critical [ these therapies ] and inconvenient may be 
caused. Use of the anorectic, especially a FEN full lamin derivative relates to 
the increment in the risk of primary pulmonary hypertension in the patient 
who is taking in this medicine three months or more (Abenhaim, L and others 
[ 1996 ], N.Engl.J.Med., 335:609-616). It is indicated that there are other side 
effects, such as change of the abnormalities in a heart rhythm and sensorium, 
in such a therapy (Davis, R., 1 996, Drugs 52(5):696-724). Moreover, a 
disappointment since effect was not proved preferably [ a side effect profile ] 
in research by Homo sapiens over a long period of time although B3 
adrenoreceptor agonist was evaluated as a potential remedy to obesity. 
[0006] Another possible cure for obesity is an operation. While a 
gastric-bypass operation maintains normal digestion and absorption, it means 
restricting a patient's caloric intake by decreasing stomach size. This therapy 
is restricted to the patient of a morbid obesity for the complication after the 
high death rate (5%) by operation, and an operation. 
[0007] 

[Problem(s) to be Solved by the Invention] Although hardly observed until 
now about the elucidation of the genetic regulation in the fat cell which is the 
terminal organ official of obesity, or fat tissue, such accommodation may have 
played a certain role in generating or prevention of obesity. Most cures which, 
as for the therapy-break in in obesity, make a fat cell or fat tissue a target 
since it has been focused on the central nervous system are not developed. 
Probably, it will be useful to identify the gene which participates in growth of 
a fat cell, and metabolic accommodation and obesity, and to develop a useful 
model system to the elucidation of the role of such a gene in accommodation 
of a fat cell, since a fat cell and fat tissue are storage of a lipid, and the place 



of the complicated fat metabolism. Such a model system may offer the 
foundation of the cure which made fat tissue the target in the therapy and 
prevention of obesity. 
[0008] 

[Means for Solving the Problem] This invention provides with a useful model 
system research of the biological effectiveness of the protein manifestation 
product of the gene or nucleic-acid array which it is useful to growth of a fat 
cell, and research of metabolic genetic regulation, and is made into the 
purpose at them, this invention offers the approach of introducing this 
nucleic-acid array into this fat cell so that the manifestation product of a 
nucleic-acid array may be made to produce in a fat cell as indicated in this 
detail letter. Moreover, it can be made to correlate with physiological 
effectiveness, such as an increment in storage of this manifestation product 
of a fat, or reduction. This invention offers the approach of changing the 
growth and/or the metabolic turnover of a fat cell in mammalian again, and 
this approach can be used in therapy, in order to treat obesity or to promote 
fat storage according to the need for each patient 

[0009] This invention makes the theme the in vivo approach which introduces 
a nucleic-acid array into a fat cell in one mode. This approach comes to 
contain contacting the fat tissue of mammalian to the introductory vehicle 
containing this nucleic-acid array. This introductory vehicle (for example, 
adenovirus or liposome) has the capacity which invades into a fat cell, and 
contains a nucleic-acid array. If this nucleic-acid array is introduced into this 
fat cell, a manifestation product will be produced from this nucleic-acid array. 
This approach can include detecting existence of this manifestation product 
and making existence of this manifestation product correlate with the 
physiological effectiveness in this fat cell further. An example of the 
nucleic-acid array shown in this specification when it is introduced by in vivo 
into a fat cell and physiological effectiveness is given is a nucleic-acid array 
which carries out the code of the macrophage colony-stimulating factor 
(MCSF). 

[0010] The nucleic-acid array introduced into a fat cell in this invention may 
be an array (for example, array with well-known being adjusted in discernment 
in a white fat cell pair brown fat cell) with well-known being adjusted by the 
discernment target (differentially) in a fat cell. Uncoupling protein I (UCPI) or 
its part is an example of a nucleic-acid array with well-known being adjusted 
in discernment in a white fat cell pair brown fat cell. 
[001 1] This invention makes the theme the fat cell containing the 
introductory vehicle containing the nucleic-acid array adjusted in 
discernment in a fat cell in another mode. Furthermore, this invention is the 
fat tissue isolated from mammalian, and makes the theme fat tissue 
characterized by containing at least one fat cell to which this fat tissue holds 



the introductory vehicle containing the nucleic-acid array adjusted in 
discernment in a fat cell. 

[0012] This invention makes the theme further the approach of changing the 
growth and the metabolic regulation of a fat cell in mammalian, in another 
mode. This introductory vehicle has the capacity which invades into the fat 
cell of this mammalian coming [ the process at which this approach contacts 
the fat tissue of mammalian to the effective dose of the introductory vehicle 
containing a nucleic-acid array ]. Production of the manifestation product 
from this nucleic-acid array in a fat cell changes growth and the metabolic 
regulation of this fat cell. The gene adjusted in discernment in a white fat cell 
pair brown fat cell or its part is contained in a suitable nucleic-acid array. 
UCPI or its part is mentioned as an example of such a nucleic-acid array. In a 
patient, obesity is treated or this approach offers the foundation of the 
therapy-break in for promoting growth or growth of fat tissue. 
[0013] This invention relates to the identification approach of a nucleic-acid 
manifestation product of changing growth in a fat cell, and a metabolic 
regulation, in another mode. A candidate nucleic-acid array is introduced all 
over the fat tissue of mammalian. A product is made to discover from this 
nucleic-acid array, and growth of a fat cell and change of a metabolic 
regulation are supervised. It is one of the desirable approaches of supervising 
growth and the metabolic regulation of a fat cell to investigate change of the 
weight of fat tissue. 

[0014] This invention has some advantages as indicated in this specification. 
The model system which this invention offers makes it possible to screen the 
nucleic-acid array which can participate in the metabolic turnover of a fat 
cell, and accommodation of growth by in vivo all over the fat cell which is the 
terminal organ official of obesity, and fat tissue, in Evaluation of a candidate 
nucleic-acid array is enabled in the physiological situation that it has not 
been independent physiologically [ vivo screening / others / in / in the 
effectiveness of a manifestation product / mammalian ] like a biochemical 
process to an in vitro culture system. By identifying the nucleic-acid array 
which participates in growth and the metabolic regulation of a fat cell, to 
obesity, or, the new target of a cure to the patient to whom fat tissue or 
reserve oil is missing is offered. 
[0015] 

[Embodiment of the Invention] This invention relates to the approach of 
investigating the biological effectiveness of the nucleic-acid manifestation 
product in a fat cell and fat tissue by in vivo. By this approach, a genetic 
material is introduced into the fat cell in the fat tissue of mammalian by 
making the introductory vehicle containing a genetic material contact After 
invading into a fat cell, a product is discovered from this genetic material. 
[0016] The fat cell which is a cell which stores a lipid is a potential target of 



an obesity cure which is not yet developed. Since it is defined as obesity 
being in the condition that superfluous fat tissue exists, this organization is 
equivalent to the end organ of this disease. A fat cell occupies 90% or more of 
fat tissue. The substrate organization which are other major components 
contains the fibroid band which makes a ** office field constitute a fat cell, a 
blood vessel, a nerve, and a lymphatic duct Although the hereditary factor is 
participating in easy in that of obesity, this has suggested that the biological 
event in fat cells, such as up-regulation of a gene or a superfluous 
manifestation, has affected in medium the susceptibility which stores a 
calorie superfluous as a fat into a fat cell, or is reflecting such susceptibility 
at least 

[0017] The local difference of fat tissue deposition arises in all mammalians. 
In Homo sapiens, local fat tissue deposition serves as an omen of the 
metabolic disease condition (metabolic morbidity) relevant to obesity. In 
accordance with these observation, if at least a fat stores dept. changes 
remarkably with "depots (depots)", the research report of metabolic activity 
and the gene expression is carried out There is some of a series of proof 
which suggests that fat tissue can accumulate locally. 
[0018] By Homo sapiens, the size of the storage tank with which fat tissue 
already exists increases [ 1st ] as weight increases. If fat tissue is surgically 
removed [ 2nd ] from a partial part, local re-are recording of fat tissue will 
arise to the part. The inflammation of intestines and the skin relates [ 3rd ] to 
growth of the local fat tissue around an inflammation field. The causative 
agent which promotes local fat tissue deposition is not yet identified. 
[001 9] A fat cell is seen also in hypodermically and bone marrow. It is known 
that a bone marrow fat cell will compound the cytokine of a large number 
containing a tumor necrosis factor alpha (TNFalpha), a granulocyte 
colony-stimulating factor (GCSF), a macrophage colony-stimulating factor 
(MCSF), and various interleukin. Cytokine is indispensable to hemopoiesis and 
terminal differentiation of a multipotential stem cell (Yoshikubo, T.1994, Blood, 
84:415-420). Histologically, bone marrow and a hypodermic fat tissue fat cell 
are similar, and a lipid occupies 95% of cell capacity. 

[0020] Although it was thought for many years that a subcutaneous adipose 
tissue was a reserve tissue, it secreting hormone and cytokine and answering 
such a signal is known for current. On the other hand, the reduction in weight 
is accompanied by reduction of a manifestation of TNF-alpha with the 
increment in the TNF-alpha manifestation in a skinfold thickness cell by the 
increment in weight, and the increment in fat tissue mass (Hotamisligil, G.S. 
and others, 1993, Science, 259:87-91). A skinfold thickness cell secretes the 
leptin which is hormone which participates in the weight control path of a 
rodent animal again (Saladin, R. and others, 1996, Hormone & Metabolic 
Research, 28 (12):638-641). 



[0021] The fat cell of two different molds, a white fat cell and a brown fat cell, 
constitutes white adipose tissue and brown adipose tissue, and exists in 
mammalian, respectively. A white fat cell stores a fat as a single adhesive big 
lipid droplet (lipid droplet), and emits it behind according to auxotrophy. A 
brown fat cell stores a lipid into a minute drop, and serves as a source of 
production of heat in a certain kind of mammalian, and a human newborn 
infant Uncoupling protein I (UCPI) is protein of 33kDa(s) peculiar to the 
mitochondrial membrane of a brown fat cell, carries out uncoupling of the 
breathing from oxidative phosphorylation, and produces heat. The 
manifestation of UCPI answers chill and superfluous caloric intake, and is 
adjusted by the sympathetic nervous system (Sears, LB., 1 996, Mol.Cell.Biol., 
16(3):3410-3419). 

[0022] In the one embodiment of this invention, the in vivo approach which 
introduces a nucleic-acid array into the fat cell located in hypodermically 
mammalian fat tissue is offered. This approach comes to contain contacting 
the fat tissue of mammalian to the introductory vehicle which may invade into 
a fat cell. After this introductory vehicle contains a nucleic-acid array and it 
is introduced into a fat cell, a manifestation product is produced from this 
nucleic-acid array. This approach offers a model system very effective in the 
identification and evaluation of a nucleic-acid array which discover the 
product which changes growth of a fat cell, and metabolic accommodation. 
[0023] "The introductory vehicle" used by this invention means the matter of 
the arbitration which has the capacity which invades into a fat cell by contact 
and arranges a nucleic-acid array to this intracellular one. Although 
recombination adenovirus and liposome are contained in the example of such 
matter, it is not limited to these. Recombination adenovirus does not have 
rash that can operate it easily in a laboratory, and the growth for transgenics 
is unnecessary and is incorporated into a host genome (Smith, TA and 
others, 1993, NatGenet, 5:397-402, Spector, D.J. and Samaniego, LA, 1995, 
Meth.Mol.Genet, 7:31-44). Adenovirus Various cell types, for example, a 
keratin cell, hepatocyte, and an epithelial cell, In order to introduce by in vitro 
to a terminal differentiation fat cell recently very much It is used (Gnudi, L, 
1997, MoI.Endo., 11(1):67-76, Frevert, E.U. and Kahn, B.B., 1997, Mol.Cell.Biol., 
17(0:190-198). 

[0024] Liposome is an artificial membrane vesicle useful as conveyance 
support in in vitro and in vivo. Liposome is used for carrying a nucleic-acid 
array into [ other than a mammalian cell ] vegetation, yeast, and a bacterial 
cell. The presentation of liposome is the combination of phospholipid 
(phospholipid of especially high phase transition temperature), and is usually 
combined with a steroid (especially cholesterol). It is also possible to use 
other phospholipid or other lipids. The physical characteristic of liposome is 
influenced by existence of pH, ionic strength, and a bivalence cation. 



[0025] The "nucleic-acid array" used by this invention means the nucleotide 
sequence which carries out the code of a certain perfect protein or its part. 
The nucleic-acid array of this invention may be the gestalt of DNA containing 
the gestalt or cDNA, synthetic DNA, or genomic DNA of RNA. DNA may be a 
double strand or a single strand. The nucleic-acid array suitable for this 
approach can include the array of the target arbitration, and can include the 
array from the gene with which what is adjusted in discernment in the fat cell 
(the thing from various fat cell molds, such as a white fat cell which exists in 
the brown fat cell which exists in brown fat, and a white fat, is included) of an 
individual (differentially regulated) is known. It is turned to the nucleic-acid 
array which gives the profile of the manifestation product which is given [ "it 
is adjusted in discernment", and ] to control of an intracellular imprint, 
processing, transportation, mRNA stability, or a translation, and changes with 
cells used by this invention. As a nucleic-acid array in which being adjusted in 
discernment in a fat cell is known, the nucleic-acid array which carries out 
the code of lipoprotein lipase, leptin, and the UCPI is mentioned, for example. 
[0026] The example of the approach of contacting the fat tissue of 
mammalian to such an introductory vehicle in this invention is indicated in the 
after-mentioned example. Generally, the fat tissue of mammalian is locally 
contacted by the introductory vehicle and injection. Probably, it will also be 
possible to use the skin contact by a patch or the lotion as an exception 
method of contact. After contacting fat tissue to an introductory vehicle, a 
manifestation product is made to produce from this nucleic-acid array. A 
Northern blot can be used in order to detect the messenger RNA which 
carries out the code of the manifestation product. Moreover, for example, 
existence of a manifestation product is detectable with western blotting and 
immunoblotting. The manifestation of local contact of an introductory vehicle 
and the nucleic-acid manifestation product following it enables it to simulate 
a very specific living thing response. Furthermore, partial administration can 
suppress an inconvenient side effect to the minimum. Existence of a 
manifestation product can be made to correlate with biological or 
physiological effectiveness, such as reinforced growth, growth, or storage of a 
lipid, after the check of a manifestation. 

[0027] The fat tissue and the fat cell containing the introductory vehicle 
containing the nucleic-acid array adjusted in discernment in a fat cell can be 
obtained from the transfected biopsy of an organization. A fat cell is 
maintainable in primary culture using a standard approach. These fat cells are 
useful although the compound which analyzes the physiological effectiveness 
of a manifestation product and can change this physiological effectiveness is 
screened. 

[0028] In another embodiment, the approach of changing growth of the fat 
cell in mammalian and metabolic accommodation is offered. For example, in 
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the patient of the obesity patient who needs to decrease the amount of 
adipose substances or the diabetes mellitus to which it is necessary to make 
the amount of adipose substances increase, cancer, or an acquired 
immunode-ficiency syndrome, growth of a fat cell and metabolic 
accommodation are changeable. This approach includes prescribing for the 
patient the effective dose of the introductory vehicle which may invade into 
the fat cell of mammalian. Preferably, many target cells are transfected as 
much as possible in the effective dose of an introductory vehicle. For 
example, using the approach of illustrating to a postscript, even if there are 
few target cells, an introductory vehicle can be transfected to about 30% or 
more from about 9%. This introductory vehicle contains a nucleic-acid array, 
and a manifestation product is produced from this nucleic-acid array in a fat 
cell, and changes the growth in a fat cell, and metabolic accommodation. This 
nucleic-acid array may originate in the gene with which being adjusted in 
discernment in a fat cell is known. "Growth and a metabolic alteration" mean 
an increment or reduction of growth of a fat cell, storage, growth, and a 
metabolic turnover. 

[0029] This invention relates to the identification approach of a nucleic-acid 
manifestation product of changing a metabolic turnover in a fat cell, and 
accommodation of growth, in another mode. This approach identifies a 
candidate nucleic-acid array, and includes introducing this nucleic-acid array 
all over the fat tissue of mammalian according to the above-mentioned 
introductory approach. A candidate nucleic-acid array can be identified and 
chosen from the origin of arbitration, and the introductory vehicle containing 
such a candidate nucleic-acid array can be built by the well-known approach 
by the technical field concerned. For example, this nucleic-acid array can be 
identified from databases, such as GenBank or an EMBL database. A 
manifestation product is made to produce from this nucleic-acid array. 
Growth of a fat cell and a metabolic change can be measured by the 
approach of a large number including the biological assay or visual monitoring 
of arbitration. Although inspection of change of the amount (for example, 
weight) of fat tissue and measurement of the increment in a heat production 
are included in the example of such measurement, it is not limited to these. 
Or the gestalt of the transfected fat cell can also be compared with contrast. 
For example, a brown fat cell has many big mitochondria and minute guttate 
reserve oil, and, on the other hand, a white fat cell stores a lipid as a single 
adhesive big lipid droplet. 
[0030] 

[Example] Below, an example explains this invention. 

[0031] The in vivo transgenics recombination adenovirus vector to example 1 
fat cell was used, and the nucleic-acid array was introduced by in vivo to 
rabbit fat tissue. 



[0032] The adenovirus vector containing lacZcDNA combined with the 
construction CMV promotor of an adenovirus vector was manufactured by 
the approach of Spector and Samaniego, Meth.Mol.Genet, 1995, Vol.7, and 
p.31-44. Cloning of the lacZcDNA was carried out into the shuttle plasmid 
containing the left end of the adenovirus genome which has E1a deletion. This 
plasmid contains the enhancer parts of a replication origin, a duplication DNA 
packaging signal, and E1a imprint regulatory region again. Coincidence 
transfection of this shuttle plasmid and the deficit adenovirus DNA was 
carried out into the Homo sapiens embryo kidney 293 cell, and it rearranged 
by homologous recombination, and changed into adenovirus. The 
beta-galactosidase which is the gene product of lacZ presents blue under 
existence of 5-BUROMO-4-chloro-3-indolyl-beta-D-galactoside (X-gal). 
[0033] The New Zealand (New Zealand) white rabbit of 3.4kg of checks of 
transgenics was anesthetized by ketamine. By 6cm **** incision, the fat pad 
ahead of a right rear quartet was exposed. The virion of the 1x101 1 
plaque-forming unit (pfu) in the phosphate-buffered saline (PBS) of 500microl 
capacity was poured in into this fat pad. This fat pad was extracted at the 
sacrifice of the animal ten days after, and it cut to about 12 500mg splits. 
[0034] Beta-galactosidase activity was detected by fixing for 30 minutes at 4 
degrees C using a paraformaldehyde and 0.2% glutaraldehyde (inside of PBS) 
2%, and subsequently dyeing this organization for 90 minutes at 37 degrees C 
under existence of 1 mg/ml X-gal. The electropositive single piece of fat 
tissue is shown in drawing 1 about beta-galactosidase activity. As for this, 
this transgenics is efficient, and it shows that a ** office is carried out very 
much. 

[0035] MCSF protein was detected in the fat cell isolated from the fat tissue 
which is growing quickly around the intestines field from which inflammation is 
started in the manifestation skinfold thickness cell of MCSF in the inside of 
an example 2 Homo-sapiens skinfold thickness cell. 

[0036] The fat cell was isolated from the biopsy of Homo sapiens fat tissue. 
The Northern blot of all RNA1 Smicrog fished with the antisense RNA probe to 
the base pairs 845-1460 of MCSFmRNA (GenBank, M64592) is shown in 
drawing 2 A. Messenger RNA was not detected at all. The protein from Homo 
sapiens fat tissue is incubated with a MCSF monoclonal antibody (MAB216, 
R&D systems), and the western blotting which detected MCSF protein is 
shown in drawing 2 B. 

[0037] Reverse transcription PCR was performed on the messenger RNA 
extracted from the fat cell of Homo sapiens and a rabbit. After processing 
this mRNA for 15 minutes at 25 degrees C using DNase (Gibco), cDNA was 
obtained by the random hexamer reverse transcription by MORONI murine 
leukemia virus (MMLV) reverse transcriptase (Sambrook and others, 
Molecular Cloning (1989), the 2nd edition, Cold Spring Harbor Laboratory, 



Plainview, NY). The specific primer (forward primer =GTC AAG GAC AGC 
ACC ATC GGT G (array number 1), Homo sapiens's MCSF nucleotides 
805-826; reverse primer =GCT GTA CCA GTT ACA TCT GCC (array number 
2), Homo sapiens's MCSF nucleotides 1077-1097) was used for Homo sapiens 
MCSF, and MCSFcDNA was amplified by denaturation (95 degrees C for 30 
seconds), annealing (62 degrees C for 2 minutes), and PCR of 35 cycles of 
expanding (72 degrees C for 40 seconds). The product of about 300 base 
pairs was expected from this reaction. Although messenger RNA was 
detected in the Homo sapiens fat cell, it was not detected in the rabbit fat 
cell, as shown in drawing 2 C. The contrast reaction containing mRNA which 
does not carry out reverse transcription was negative. A product is acquired 
and by amplifying cDNA from a Homo sapiens fat cell library (Clontech) by the 
same MCSF primer shows this to the control house panel of drawing 2 C. 
[0038] The freezing Homo sapiens fat tissue intercept was dyed about MCSF 
using the Homo sapiens MCSF monoclonal antibody (MAB216, R&D Systems). 
Drawing 2 D shows dyeing in (i) under existence of an antibody. By (ii), dyeing 
was not detected at all under un-existing [ of an antibody ]. 
[0039] The mesentery fat was obtained from two patients of inflammatory 
bowel disease. Fat tissue was assembled from the part which adjoins the 
intestines which have caused inflammation in each case, and the field of the 
mesentery fat combined with the intestines which exist in 30cm or more 
remoteness from an inflammation part, and which look normal. Northern blot 
analysis (the aforementioned passage) of the fat cell isolated from these 
samples is shown in drawing 2 E. Although MCSFRNA was detectable only all 
over the organization which adjoined the intestines which have caused 
inflammation, this shows that up-regulation of the MCSF was carried out in 
the field around [ from which inflammation is started ] intestinal. Ponceaux S 
(Ponceau S) dyeing — a MCSF antibody (MAB216, R&D Systems) — a pan 
— the immunity blot of a fat cell cell extract is shown in drawing 2 F the 
bottom. This drawing shows that up-regulation of the MCSF protein 
manifestation was carried out all over the fat tissue around an intestinal field 
which has caused inflammation. 

[0040] MCSF to an example 3 hypodermically rabbit fat cell and the in vivo 
transgenics recombination adenovirus of the beta-galactosidase were used, 
and MCSF and the beta-galactosidase were introduced by in vivo all over 
rabbit fat tissue. 

[0041] The adenovirus structure containing virus structure Homo sapiens 
MCSFcDNA (GenBank, M64592) was produced as given in an example 1. 
[0042] In the transgenics experiment which carries out a design of 
experiment publication, the New Zealand (New Zealand) white rabbit of the 
3.4-4.0kg (an average of 3.6kg) male of six animals was used. Each rabbit was 
anesthetized by ketamine, it fixed with a string and four guide pegs have been 



arranged on their back. **** was shaved and the skin was defecated with 
antiseptics. Under the sterile condition, the 2cm Chuo Line middle (mid line 
mid-position) antinode incision which pierces through the skin, skinfold 
thickness, and a fascia layer was performed. The instrument which is not 
sharp was used, and the left-hand side of an antinode was dissected so that 
a fascia side might be divided. Subsequently, the skin, skinfold thickness, and 
a fascia were raised from the antinode muscular tissue. The 1/3ml insulin 
needle was used, and the depth of the skin, skinfold thickness, and a fascia 
layer was measured in some points which became a 1cm single tier from 
Chuo Line. It let the skin, skinfold thickness, and a fascia layer pass for four 
blue sutures, and from Chuo Line, by the way, it connected to the single tier, 
and two 8cm [ 3cm, 5cm 6cm and ] 2cm [ which was left 1cm bordering on 
**** ] fields were made from 3cm and ******. 

[0043] A depth of 1.5-2mm was injected with the virion of the 2.5x1010 
plaque-forming unit (pfu) of 25microl which contains the beta-galactosidase 
virus structure of a publication in the example 1 in one field. This injection 
was repeated 4 times. The field of another side was injected with four 
25microl samples of the virion of 2.5x1010 pfu containing a MCSF virus 
structure. Incision was closed and the rabbit was returned to the cage. 
[0044] The above-mentioned procedure was repeated on the right-hand side 
of this animal five days after. The relative position of the two sample was 
exchanged. 

[0045] This animal was anesthetized five days after at the pan, the guide peg 
was bound, and it has arranged on its back. The pen was used and the 
rectangle of 2cm width of face was drawn on the perimeter of the suture train 
on the left-hand side of this animal. This rectangle was the thing the lowest [ 
of a suture ], and best elongated the bottom of 1cm, and on 1cm, 
respectively. The rectangle of the skin, skinfold thickness, and a fascia was 
excised with the scalpel, and it has arranged on the sheet plastic on dry ice 
immediately. The suture was crossed, the rectangle split of an organization 
was cut, two squares organizations of 2cm were obtained, one of these was 
transfected in a beta-galactosidase content virus, and another side was 
transfected in a MCSF content virus. 

[0046] Weighing capacity of the two organization split was taken a photograph 
of and carried out. A photograph of each organization split originating in each 
started rectangle split was taken, and it divided into three partitions, fixed and 
intercept-ized in 10% formaldehyde, and saved in liquid nitrogen. The same 
procedure was repeated about the right-hand side of the antinode of this 
animal, and this animal was sacrificed for it. Total an organization of four 
squares was assembled from each animal. 

[0047] The weight of the square organization (the 5th day and the 10th day) 
from the sample which transfected the weight MCSF of a square organization 
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is shown in Table 1 as compared with beta-galactosidase contrast With the 
sample on the 5th which transfected MCSF, 150% of increment in square 
organization weight was accepted compared with beta-galactosidase 
contrast With the sample on the 10th, the weight of the sample which 
transfected MCSF increased 200% to beta-galactosidase contrast By 
extracting a lipid from this organization sample under chloroform, it checked 
that it was that by which the weight increase of the sample which transfected 
depends MCSF on the increment in a lipid content The significant increment 
was accepted statistically [ a lipid content ] all over the fat tissue which 
introduced MCSF on the 5th (p< 0.01) and the 10th (p< 0.0005) as shown in 
drawing 3 . 
[0048] 
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[0049] Dyeing in the histological evaluation hematoxylin and eosine of a 
square organization estimated the square organization histologically. In some 
organization intercepts, although the number of acute and 
chronic-inflammation cells was increasing, dyeing was in agreement with the 
thing of normal fat tissue. 

[0050] It judged whether counting of the cell from the frozen section slice of 
the size tissue of a fat cell would be carried out (n= 100), and the averages of 
cell size would differ between the beta-galactosidase contrast with a sample 
which transfected MCSF. The difference of the average of cell size was not 
accepted at all. 

[0051] The intercept of the thickness of 200 micrometers of detection of 
beta-galactosidase gene expression was digested for 30 minutes by 
collagenase (Sigma) 0.5%. Centrifugal [ for 5 minutes ] separated the fat cell 
by 2000g, and it fixed as given in an example 1 , and, subsequently dyed by 
X-gal. The beta-galactosidase which is the gene product of lacZ presents 
blue under existence of X-gal. Optical microscope inspection investigated the 
cell about intracellular blue dyeing. Blue dyeing is expressed with the fat cell 
of a deeper color as shown in drawing 4 . In the organization which 



transfected the beta-galactosidase, blue dyeing existed in 9.3% of the cell 
from 12.5% of the cell from the 5th, and the 10th (Table 2). The positive stain 
was not accepted in the cell which isolated MCSF from the organization 
which transfected. 
[0052] 
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[0053] The detection guanidine thio cyanate dissolution and homogenization 
of the MCSF gene expression in the fat tissue which introduced MCSF, and 
the chloroform extraction following it extracted all RNA from the organization 
intercept saved in liquid nitrogen. RNA was collected from this supernatant 
liquid by applying supernatant liquid to RNA Easy Column (Qiagen). After 
processing for 15 minutes at 25 degrees C using DNase (Gibco), cDNA was 
obtained by the random hexamer reverse transcription by MMLV reverse 
transcriptase (Sambrook and others, Molecular Cloning (1989), the 2nd 
edition, Cold Spring Harbor Laboratory, Plainview, NY). The specific primer 
(forward primer = GTC AAG GAC AGC ACC ATC GGT G (array number 1) 
and reverse primer =GCT GTA CCA GTT ACA TCT GCC (array number 2)) 
was used for Homo sapiens MCSF, and MCSFcDNA was amplified by 
denaturation (95 degrees C for 30 seconds), annealing (62 degrees C for 2 
minutes), and PCR of 35 cycles of expanding (72 degrees C for 40 seconds). 
The product of about 300 base pairs was expected from this reaction. 
[0054] Gel electrophoresis separated'the PCR product. The specific band of 
the die length expected was cut down from this gel, the filtration which lets a 
centrifugal chip pass recovered and sequencing was carried out. When the 
array acquired from this PCR reaction was compared with the well-known 
Homo sapiens MCSF array, it was shown that the amplified fragment is at 
least 95% homologous in each of those rabbits. In the sample which 
transfected the beta-galactosidase, although the band of the same size was 
amplified, it was equivalent to neither of the genes in a Genbank database. It 
was the same as that of Homo sapiens MCSF 46.6% in the 208nt field. It was 
checked that installation of Homo sapiens MCSF from these data to rabbit fat 
tissue had been successful. 



[0055] The Homo sapiens MCSF protein manifestation was detected using 
the detection dot blot of a Homo sapiens MCSF protein manifestation. By 
freezing/fusion cycle and sonication to repeat, fat cell protein was isolated 
from the 80mg fat cell (underwater [ of 500microl ]). Suspension removed 
most lipids. This homogenate (2microl) was applied to the nitrocellulose 
membrane (Protran), and it blocked in 0.75%BSA for 2 hours. The blocked film 
was exposed to the 90-minute room and the anti-mouse antibody (R&D 
Systems) standard subsequently for 45 minutes at the monoclonal antibody 
(MAB216, R&D Systems) specific to Homo sapiens MCSF. Association of a 
second antibody was detected by ECL (Amersham) using the standard 
approach. The dot blot shown in drawing 5 shows that MCSF protein was 
detected only all over the organization which inoculated MCSF adenovirus. 
[0056] The intracellular MCSF manifestation was detected using the 
detection immunocytochemistry of the fat cell MCSF protein in the fat tissue 
which introduced MCSF. The slide of an interceptHzed organization was dyed 
by the indicator streptoavidin-biotin immunity staining technique (Hsu, S.M. et 
aL, 1981, J.Histochem.Cytochem., 29:577-580; Giorno, R.1984, 
Diagnosticlmmunol., 2:161-166). MCSF protein was detected only all over the 
organization which inoculated MCSF adenovirus as shown in drawing 6 A and 
6B. 

[0057] detection of growth of a fat cell — immunity dyeing in the growth 
nucleus marker (MIB-1) using a standard approach compared MCSF with the 
case of beta-galactosidase contrast of growth of the fat cell in the 
organization which transfected. What dyeing of the skinfold thickness (the 
10th day) which introduced MCSF reinforced drawing 7 for is shown. Table 3 
shows that the nuclear rate which shows the positive stain in the organization 
(both the 5th day and the 10th day) which transfected MCSF increased 
intentionally statistically. 
[0058] 
[Table 3] 
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[0059] It was shown that the in vitro transgenics recombination adenovirus to 
an example 4 Homo-sapiens fat cell can introduce a nucleic-acid array into 
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the Homo sapiens fat cell who isolated from the fat tissue biopsy. 
[0060] 5g of splits of Homo sapiens skinfold thickness was started from 
surgery SUPESHIMEN, and it gave as given in an example 3 at collagenase 
digestion. The fat cell was isolated by suspension as given in an example 3, 
and was divided into 2 sets. In one group, adenovirus 35microl of 1x1011pfu 
containing the beta-galactosidase was added to the 3ml fat cell (1x107 cells 
/ ml). PBS of 35microl was added in the group of the fat cell which is 
contrasted. 3ml DMEM (Gibco) was added to the group of both fat cells 1 
hour after, and it incubated at 37 degrees C during the water bath currently 
rotated slowly overnight 24 hours after, as given in an example 1 , those fat 
cells were fixed and it dyed by X-gal. About 18% - 28% of the cell processed 
by adenovirus was a positivity about beta-galactosidase activity as drawing 8 
R> 8 was shown by deep dyeing. The reference cell was negative about the 
beta-galactosidase. 

[0061] It was shown that the ex vivo transgenics recombination adenovirus to 
an example 5 Homo-sapiens fat cell can introduce a nucleic-acid array by ex 
vivo all over Homo sapiens fat tissue. 

[0062] Three 400mg Homo sapiens skinfold thickness SUPESHIMEN was 
started from surgery SUPESHIMEN. Two in these samples were injected with 
adenovirus 50microl of 1x1011pfu containing the beta-galactosidase. The 3rd 
sample was injected with PBS of 50microl. These explants were left in 3ml 
DMEM (Gibco) in a 37-degree C incubator for 24 hours. 
[0063] 24 hours after, as given in an example 3, the organization was given to 
collagenase digestion and the fat cell was isolated by suspension. After fixing 
for 10 minutes in 2% paraformaldehyde and 0.2% glutaraldehyde, this cell was 
dyed for 90 minutes by X-gal, and it observed under the microscope. An 
example of the fat cell dyed by X-gal is shown in drawing 9 . About 11 - 19% 
of the cell which transfected this virus was a positivity about 
beta-galactosidase dyeing. The organization and fat cell of contrast were 
negative about beta-galactosidase activity. 

[0064] Although this invention has been explained with the detailed 
explanation beyond other embodiments, the above explanation illustrates the 
range of this invention defined by the claim, and should be understood not to 
be what limits it. Other modes, an advantage, and qualification are also 
included within the limits of a claim. 
[0065] 

[Layout Table] 

SEQUENCE USTING<110> Mayo Foundation for Medical Education and 
Research<120> GENE TRANSFER TO ADIPOCYTES <130> PA98-247 <150> 
US 08/890,467 <151> DNA[ 1997-07-09 <160> 2<210> 1<211> 22<212> ] 
<213> Artificial Sequence<220> <223> Designed oligonucleotide based on the 
sequence of nucleotides 805-826 of human MCSF (macrophage colony 



stimulating factor) to act as aprimer.<400> 1 gtcaaggaca gcaccatcgg tg 22 
<210> 2<211> 21 <212> DNA<213> Artificial Sequence<220> <223> Designed 
oligonucleotide based on the sequence of nucleotides 1077-1097 of human 
MCSF to act as a primer. <400> 2 gctgtaccag ttacatctgc c 21 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 1] It is the rabbit fat pad which transfected the beta-galactosidase 
and was dyed by X-gal, 

fDrawing 21 (A) is the Northern blot of Homo sapiens fat cell all RNA which 
carried out the probe by the antisense RNA to MCSF. (B) is the western 
blotting of Homo sapiens fat cell protein. (C) shows magnification of MCSF 
from the fat cell of a rabbit and Homo sapiens, and a human fat cell cDNA 
library. (D) shows immunity dyeing of Homo sapiens MCSF in the fat tissue in 
(ii) under (i) and un-existing under existence of a Homo sapiens MCSF 
monoclonal antibody. (E) is the Northern blot of all RNA that extracted from 
the mesentery fat cell which is in remoteness from intestines inflammation, 
or adjoins it, and carried out the probe by the antisense RNA to MCSF. (F) is 
the immunity blot of the mesentery fat cell which is in remoteness from 
intestines inflammation, or adjoins it which dyed by Ponceaux S and was 
exposed to the MCSF antibody. 

fDrawing 3] It is the graph of the fat under 2x2cm square organization which 
started the beta-galactosidase and MCSF from the rabbit fat tissue which 
transfected which shows (%) comparatively. 

fDrawing 41 X-gal dyeing of the fat cell from the rabbit fat tissue which 
transfected the beta-galactosidase is shown. 

fDrawing 5] It is the dot blot of the rabbit fat tissue which transfected and 
dyed the beta-galactosidase and MCSF by the Homo sapiens MCSF 
antibody. 

fDrawing 6] (A) And (B) shows immunity dyeing of the rabbit fat tissue which 

transfected MCSF and the beta-galactosidase, respectively. 

fDrawing 7] Immunity dyeing by growth marker MIB-1 of the rabbit fat tissue 

which transfected the beta-galactosidase and MCSF is shown. 

fDrawing 8] X-gal dyeing of the Homo sapiens fat cell which transfected the 

beta-galactosidase in in vitro is shown. 
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[Drawing 9] X-gal dyeing of the Homo sapiens fat tissue which transfected 
the beta-galactosidase in ex vivo is shown. 



[Translation done.] 
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[ o o 1 8 ] m i t h-rwwss^^sirtsfcofi 



[0019] iiMWi. AT. * LT*H4»ttS6 

•mmmmt. mmm^a <tnf«) . n 

ffl$3U--fflBffi : ? (GCSF) „ ■7?D7r-i''3n-- 

-jwafcH? (mcsf) &£im«v>4 y?-v4*y*is 
ts^mwj v*4v*%m&z\tiMt>iix\^h. 
^ h;M yit s zmmmMvmsk&SLX/mmftMz 

^>JXX'fo& (Yoshikubo, T. 1994, Blood, 84: 415-4 

20) . mm^mzti, ■wmaxx/^Tcommmmmmm 
[0020] gtrmmit. &mmx-$> 

1M y£#$U fr~o*V>£o%i'?'i-Mz]&g 

-U. W£<n%&\£tW-artmL<?>%&Zft 0 (Hotami 
sligil, G.S. t>, 1993, Science, 259: 87-91) . 

mmmttrz. w^mmm<r>wmmm.mzm^ 

t**f\r£VX*hWT*>*M&?t (Saladin, R. £>, 
1996, Hormone S Metabolic Research, 28(12): 638-6 
41) . 

[0021] &&mMMM&£tfm&mttiWM<7)2^<D 
nmmt. ^-^^mmmmnm ( 1 i P i d 

droplet)t LXmmSrMl. 

ixmzttiifflb-rh. mmmtmtt. mtiwi> 
mwz&mt, hmnmfwim&xvthmtk'jix' 
imnm&mtKh. mm?y>*?wi (ucpnji. 
ft&mmmm 5 h 3 y v u rmm^^^acr, 9 y 

>V%Xh *) . UMfcW U >«Mb&»fe"f«tK«aS*T 

H^fclBSLT3aSWiKRfcJ:0ll»$*l.& (Sears, 
I.B., 1996, Mol. Cell. Biol.,. 16(3): 3410-3419) . 

[0022] *»>b<o i ooawwrrji. ^t«?l»j 

ftflgM^rttcfiSI-'&lillKiW+^igie^S-^A-r 
§in vivo^^t^t^|>. C^ffifi. mf\M%»com 

mmm. n§M«+{=ff al a s#At*t ^^tftm 

**WL. **ij&«|g]IS«lMa+fe:#A$iT^aT, 

I. 

[0023] #$MJrcfflnS r§ A t'b;;h ti. tg® 
J: 0 Bil»«WtA L^Kge^iJ mfflMft fcEUt 4 

ft«cWfc:(i . HSU 7r >">-f ;^iJ itX U 

TrsvJMt. mmmx'^zmx* , m&F?- 



(5) 
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tl&Zbtfib^tllZ*^ (Smith, T.A. £>, 1993, Nat. 
Genet.., 5: 397-402, Spector, D. J.fcit/Samaniego, 
L.A., 1995, Meth. Mol. Genet., 7: 31-44) „ TrV"^ 

Z<M&Z'limMkmMMM^in vitro? 
aiA^ifctofcflfcffiSfrO^ (Gnudi, L, 1997,Mol. 
.Endo..,ll(l): 67-76, Frevert, E.U.& XWahn, B. 
B., 1997, Mol. Cell. Biol., 17(1): 190-198) . 
[0 0 24] UjKV— A(4, in vitro&itAn vivof 

UK) ^tt^-C*"), a*, Xfn^f H <«ffc, 31/ 

14, ph\ 4*>mm5ivz.m&4*y<vtmz£.tt 

[0025] *fmcm»& r«KEH J (4. 

iWI^Sflc'tS. *mWfflBSffllt* RNA<o»JHL 
*4UlicDNA, ^SfcDNAifcUtfVADNAfca 
trDNA<^WC*ort>i:v\ DNAii, Z#«ifc 

14, IMwmnWMtel&Zbifism?*)*). fflfto 

im&MB (?ifefliitt4't#«-r§iifefli)i*«t3ci:ixfi 
®frt>e>i>0)t:ists) *xm\\mzmmtih u i f 

ferential ly regulated) uti 5 

i. *ffficm^& rmmizvmzti&i (4, mm* 
imtRmmzttztix , mmzx ~>xm%z>mjm 

arrvn < -)V*S-t&mffi&mz\fttft>i\tzh<F>xh 

[0026] *^BJfcfc^Tiffi?Ujj^iliM^IS:-eo 
J: 3**Atn:?;Ufci^$tfS;fr^JWt^tt, fMB 

«t*f ijffl-rs i f: *> wc** 3 . nift*utt**A trt 
m-titzMz. mtKs—fyfvyhim^&zbtf 

g7o -y J: 9 IBKS«!<0#ft*«tai'r4 - b tfX' 
S4. *At*t?/l*>«j»W$r**L fcj;tf**ua«< 



&jmm zwmzm h^b *> . ^i^ts 
a, tmztitimm. mxamm 

[0027] mmm^xmm^mmtihmmm 

x*h. mmmm*. mzmumm^xm&m* 

smzx? v--v7'$-&(n>\ l zmx'foh\ 
[ 0 0 2 8 ] t a 1 mmimmzio^x , m\mmz 

i&&t&. mix. mR&&m&-z#t&%tf$>z> 

m. 1&l>l<ltz.4Xe>£mizi5^x. 

«o^< i: i>m%fri>mo%&±izmxt'}z 7JV 
K^-rs. tmmimt. mmmxmmiizmm 

1xhZbtffthtiX^hffiz=t-\ l z&m'h i><7)XfoiX 

[0029] *mit. i 3 1 O<0JB«fc*J V^T . Bilfi 

&u tMmxmizmmmmmmmwztm 
WMimmx^&zbzttt. mmmmmt. m.n 
^m^n^Lmm-h^bifix^: *<?>£o*mm 
mnim ******* ^;H4, ssaB^MMff-wMJi 

J: 0 Wmt - i: ^'T'# I. , fl]i.(4\ S^ElSS 
90 ti , GenBank & tl (4EMBLt - 9 K-X ^ if Of- 9 < 

{4. fflw»?W7 7t>( 

^ts^mmmxm^t^ z t vx-z s . j a =2: 

ft) ^Mfco«aE, fei^a^oiginojffl^^^ii 
4**. Clii^{3[l^$n4tOT'(4'3:V^„ $>4V^4, h 

mar, nmmmma. mey*%% 
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e£MfcM2. #-<^*:i*ffiittt<ojimasi: urn 

[00 30] 

immm] o^t. settffit:j:>)*^»Bmt&. 
coo 3 1 3 mm\. 

JlflMffllfc^in vivoJifK^A 

[00 3 2] Tf/^^W^^-^II 
CMVTO^-^-fcSS-S-LfclacZc DNAfc-MrTiT 
fy 'M/kX*^ 7— £ N Spectorfc JtlXSamaniego.Met 
h. Mol. Genet., 1995, Vol. 7, p.31-440>3T&£J: 0 
SBi t fc. ■ EWiafet*-^* 7r7 >M AO£ 
^fc^t'fSS'* 1^7*9*$ K+fc. lacZcDNA 
£7n--y7*U:. .TOT^XS %fgj8 
ltDNA^7^r-i;y/ym, fcitfElOg 

7*5.* $ h'fc XVXSkTTS «74 )VX D N A £ t r-fl&E 
g293«4HC|Ep#r-5y7s7i7 r-U fflpjffl^i.^ 
J: *)®.WH7tS?;4 >k*fc38«Lfc. lacZOiffe^jl 
«rC*Si8-^5^h^— Wi, 5-70^-4-70 
o-3-' f yHU;P-/3-D-^'7^h^K (X-gal) <D 

[0033] jtg^A^WB 
3. 4kg<7)— a — V— y>Y (New Zealand) SteW^S: 

tt<3fti#^lliIS^ >y H Httli $ . 500m 1 ®&<7) U y 
BfflHHHI* (PBS) tp0ixWi75-?mfRM.& (p 
fu) (DUfrX&Ti:. KeffirCyK+fcaALfc. 10 

12fflcO500mg^fr C-WBr Lfc . 
[0034] USftSiS: 2%A*7^M7;l-ft h\ 0.2 
%/;^^7;PftH (PBS*) 4*CT'30#fl 
II£U OV^T'lmg/ml X-gal 0#STs 3TC*C904MSI 
J: 9. fi-tf5?his?— fe'*Stt£1&iJ 

[0 0 3 5] ^6^2. 
4>T\ MCSF7yA7ft£$ajL£. 

[ o o 3 6 ] t bfi$mim7)±m>L>. mmMMzm 

Lfz. MCSFmRN A (GenBank, M64592) <7)igg*f845~ 
imiZfttl 7 y f~b >^ R N A7-CJ- 7T'ilJ 0 ±*f 
^RNAi5//g<7)7— fy/n 7 h H2Afcij?$\ .x . 

S&^4><97WN'7S£MCSF*77o-^;l4iitt (MAB2 



16, R&D systems) ydf r- U MCSF7^ 

[ o o 3 7 ] h btixx/^^mmmm^mmuz 

^.y-fey^>-RNA±TiilK^PCR?:^-5^„ im 
RNA£DN7~tr (Gibco) $rffl^T25'Ct'15^^S 

ton-v^^am*!^^;^ (mmlv) mw& 
mmizx hyyy&^y-z-m&mzx. o c d n a£ 

%fz (Sambrook4>, (1989) Molecular Cloning, |?2Ji£, 
Cold Spring Harbor Laboratory, Plainview, NY) . h 
MCSFfcWaWfcr? 4 -7- ( 7 * 7- HT "7- = 
GTC AAG GAC AGC ACC ATC GGT G (ffifl|#^l ) . t hMC 
SFOT- 7 U^-f- r-'805~826 ; Vrt-XTyJ 7-=GCT 
GTA CCA GTT ACA TCT GCC (IE#|#-^2L t r-MCSF^T- 
7l^f-K1077M097) £&fflLT. £14 (95'CT30# 

m , r--u^ (62x;T24Ma) bj-wwi (7zc 

t40W) <7)35-9"-f 7/l-OPCRT\ MCSFcDNA$rtgil 
Lfc. £<DRJ&&»6tt. ^300JSS^M»'l^H$tl 
Jto H2C£^-fi:t5iJ. ^>yfey^>-RNA«i. hh 

mMJBi. BMtC&ofc. IsitMCSFr^^T-'Ct Ml 
Ilia^^^'J- (Clontech) frt>cDNA£Mmt 

MZTjki". 

[0038] agist hmwmwftz* t nmcsf^ 77 

n— ^;Ufjt#t (MAB216, R&D Systems) Sr^fflLTMCSF 
teWLTJftfeLJt. 02D«, ta*c7)^£T (i) TOJft 

[0039] mm%imco2A(?>mm*t>M%igmffi 
mmzMtbtz. c\ix^<m-yr)Vi)>t>mtLtzmmmm 

t. MCFRNAti. USffitjBiLTV^ftllfcBWLfca 

ZLX^h MV>fflm(DM®XH(SFtfT vTV*tz.\/-i/ 

Jj?yy-S (Ponceau S) 
TJftfeLMCSFfiiL* (MAB216, R&D Systems) £%t>ltz 

<vmii. mz&zLx^mvmwmwnmmim 

*x\ wsYtyntwmtfT y$ 
[0040] mw.M3_ 

-b'Oin vivojtfs^-^A. 

7 bssy— ezw*mmrt>izm wox-mxi 

tz. 
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[0041] utuxmmi 

tbMCSFcDNA (GenBank, M64592) Zttt&T? 

;*7A tvxmm $• , mmm i crata t *j o tcft* l 
[0042] nmn-B 

E»*-4il6HF*AI«rcii, 3. 4-4. Okg (¥%3.6k 
g) <?)6E^>ttO-a--x— 7>H (New Zealand) fife 
WffcttHJUi. 4* 

mzmmmx-mmtLtz. tmmr x\ &t 

mti&XlfWsWmZnK 2cm(7)^B^& (mid line ra 

id-position) mwrnzftz^ti. btf^x^&mM: 

*>±sfti. i/3nwyxvymimix. *$m* 
hicmay-mz^tzm&n&t&^x&m. 

&£T/ffim<r)M2*Mfelfc. UN* 4 

iTFIWKfc J: tAl&Jil frills 3c 
nu Mfi|fe&»4>3ciiu 5cm, 6cmfc £lf8cm0)b Z.hX' 

-wzmlx. imzm-t i 1 cmtitz 2cm2m<n 
[00433 -u<r>mmxii, mm 1 £E*w>/8 
woyy—rm&M-®. (pfu) w^tvxm-z. 

1.5~2DfcaStLfc. «I0>aif£4|lltftiIUfc. MCSF 

?4;kx«9^££*r*-42.5xio I <> pfu<o«M/w.*& 

[0044] 5 aa, ±ie^)*iis*K»«o*«ttiiE 

[0 04 53 3$>te5B8L KWftfcl&SU'EfciSo 

5 B II 10 Bl 



(i , |I^OikT*J J: fLktf>**i<?*i 1 cmTfe J: 1 cm 
±fc#9M- S t <9T'£> o . AJf , -&TIBJI6*J J: Z^ttK 
©JB^fc/MTrWI* U fi*>£ X±.<V7y 
x+ yfis-Y&zWMLtz. imnmMmK*. St 

yX7x9bL. miilz\msvtt*?4 )VX*Y?VX 

[0046] zwmmmKmwmi. n& i 
tz. m&*ixtz^i5mMMz&mz>%mmx* 
s*»#u 3m<ommzftmbx. io%*^at^t 

fc. 

[0047] jEfirjgfflUKoSM 

mcsf^ h?yx7*?h Ltz*ry?)\sfrt><?>j£nimM 

(5BBfcJ:t/10Bi) tf>ft*£. 0-ify7bi^r- 

5 biw^ku, /3 -m? b i/y—tmm 

hixtz. lOBSco-tynux-ii. KSFZbyyxyx? 
b Ltz^yriv^mmi, &-tiy9b i/y—eimiz 
ttix2oo%mt\\Uz. ?uunvv&x*mm*ry7)v 

frhmnZmtthZblzX*)^ MCSF£ byyX7x7 
hnX'JbhZbZmULtz. H3£^-f£*3D. MCSF£ 

mx uzmm&*xm$&nmmizGmtm\i 

f)K 5BS (p<0.01) fcitflOBS (p<0.0005) 

[0048] 
[1^13 





b-gal 


MCSF 


b-gal 


MCSF 


1 


2.4 


4.0 


2.0 


6.4 


2 


2.5 


2.9 


2.4 


4.7 


3 


1.4 


2.2 


1,4 


3.4 


4 


1.6 


1.5 


L2 


3.8 


5 


1.5 


2.0 


1.7 


3.6 


6 


2.7 


5.4 


2.9 


7.9 




2.02 


3.00 


1.93 


4.38 


SD 


0.58 


1.46 


0.G4 


1.23 


SE 


0.24 


0.60 


0.26 


0.50 



[00493 lEfummmmmm 
^Y^yy&xviLJt^yX'vy&Hzxv)^ lEUm 

mmzmmmzmmuz. ^<^<Dwmm^x\t 
m&&£v®mkmAM<om { muix^rzi><n<?). m 

[00 503 llflS»O^X 



Mmwi&mxyj xfrbnummwiLx ,(n=io 

0) . WSYZbyyxy *?\-Llz*ry7)Vkl3-1f7 

7 b isy-*£ftmt<nmx'Mm-4 x&wnfiR&htp 

tub fritz. 

[005 1 3/3 -if 9 9 b i/?— \£mFmw>m& 



(8) 



Wm^-l 1-1 2787 0 



200jum<7)J?$tfHaj#£0.5%r?7y*-f--- fef (Sigma) T'30 
L , fltMM£2000gT' 5 ^^Oit^DT'^SI 

l . mmm i tietfco t a o kh« l . >-ex-gai ? 



mxn. 5 0g*^o«^i2.5%. fcctmoss*^ 

^)Wc09.3%^Wfe^fe*i^b^ (312) . MCSF£ 

[0052] 
[*2] 



5 0§ 10 B S 



PIN* 


b-gal 


. MCSF 


b-gal 


MCSF 


1 


13 


0 


9 


0 


2 


9 


0 


11 


0 ; 


3 


17 


0 


11 


0 


4 


16 


0 


9 


0 


5 


11 


0 


7 


0 


6 


9 


0 


9 


0 




12.5 


0 


9.3 


0 


SE 


1.4 




0.61 





[0053] MCSFSr^AL^Ii^fflM^^MCSFitfE^ 

}f5:RNA Easy Column (Qiagen) Cjlffl-f &>Ii: fci 
0. Wi±ffii)>t>RNAZmUbtl. DMT— (Gibco) 
£ffl^T25^T15^*!UIL£flL MHViats^SKRfcJ: 
*5y^A^*1f^HBlg¥KJ: l 5cDNA£»fc (Sa 
mbrook£>, (1989) Molecular Cloning, H2IR, Cold Sp 
ring Harbor Laboratory, Plainview, NY) „ t bMCSF 

izftmmzryj-?- (7*7-kt7^v-=gtc aa 

G GAC AGC ACC ATC GGT G (ffiflfS^-l). 1M— 
A -7-=GCT GTA CCA GTT ACA TCT GCC (H?iJ#-5f- 2 ) ) 
£MffiLT. 3£tt (95TTC30fMa) . T--'Jy/ (62 
XTC24Ha) liWM (72*CC40#R8) <WM?;U 
<9PCRT\ MCSFcDNASritJf Lft. £tf)RJ6j&»&{i H 

[0054] pmmmyjimmkmitzx v-ftmiti. 
^mz ti&mcommm^y h o as l . 

ilfc*yr*a*«^J:9HIJKU EWi«eUfc. i£ 
PCRKJEfr 6 £ &*nc7) h h MCSFE^iJ titWtUz 

hi/?— e£h7>Z7x7 YLtz*rv?Mzi$\\X 
14. R«W-fXW/^H^)ilMi*ff5arofc36«, Genban 

fc. W4. 208ntOf(l^tCtJ^Tt hMCSFii46.6%|si 

t r- MCSF<OSAtffi&& L/C i fc jWfflgS flfc . 
[ 0 0 5 5 ] t r-MCSF? WC?*fBK*>*KiJ 
H >y h 7*D -y h £ JflV v£ . b r-MCSF? vn?W8%k®. 



CiO. 80mg<7)BII5W (-500^10*^) *^|§WJia 

L/C. tttf*a>*-l- (2/zl) fc^hn-fe/I^P-XH 
(Protran) £3IfflL. 0.75%BSA4>T2Bf HTn >y * V 
7Lti. %e)7*uv*vyLtzm*. t hMCSFfcftSW 
fc*/?0~**/HBi* (MAB216, R&D Systems) (C90^r 
IBs ^XW9^&?*7Xfato (R&D Systems) £45 

£ECL (Amersham) T&ajLfc. H5£Scf K »/ hTn 

uzmm^x'^mm^titi^t^Lx^h. 
[0056] wsF^mxuzmmmm^mmmmcsF 

HSr. P^XM^ThTt*xy-h'3f 
f-V^gSfefeftfcJOifefeU: (Hsu, S.M.^,1981, J. 
_Histochem. Cytochem., 29:577-580; Giorno, R. 198 
4, Diagnosticlmmunol., 2:161-166) . H6Afc «fcl/6Bt 
SrffcfcO. MCSF^yA'^®(4. MCSFTrV^-f^X^ 

[0057] mm^mmm& 
wmittmzm^hwmm'?-*- (mib-d 

S^feHJ: 0 . MCSFSr h 5 x ^ h UfelftBlfctJft 

tHMlfc. 137(4. MCSF£#AL^TfllBS (100 
S) <0»te#tf3*Lfc£fc**l/O*S. ^3«4. MCSF 
£ h 5 7 x ^ r- LK$m ( 5 B Bfc il^lOB i<OM 

*) ntj v ^tt^fe ttiri&nmiktfwmmz-Gmz 
m\\Uzc\t£*ix^h. 

[0058] 
1^3] 
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MIB-l!&£fl§ttftlJ!S'0«-g- (%) 





5 jj g 




10 B § 






b-Gal 


MCSF 


o-uaJ 




I 


2 


11 


2 


11 


(> 
L 






I 


16 


3 


3 


9 


0 


12 


4 


3 


18 


5 


15 


5 


2 


15 


3 


12 


6 


5 


12 


4 


10 




2.67 


11.83 


2.50 


12.67 


SE 


0.56 


1.74 


0.76 


0.95 



[ o o 5 9 ] m 

t MBISi(ffllB^)in vitro«firF3IA. 
[ 0 0 6 0 ] t hftTJBI6«)iWn5gt*W4^^^ > 

a* o as u £Stffl 3 tiea^) fc « 9 c a 5 y^— tf 

#7? tf**^Tt4 1 xiOHpfucOTrV^-^ 

/k*35/*l$\ 3mlc0SMM« ( 1 XlO'M/ml ) >\Jn 

fc. lVfffik. 3ml<7)DMEM (Gibco) fcEBfiSfflfi^M*' 
Offl^Jai.. 9 EMRLTV**}^ 3TC-t'-Bjfe 

9. ^ii^^fliWM^ll^L. X-gal?SfefeUfc. 0 

y-HffcHS LTHttt-C* ofe . 
[006 1] ^dt0!5. 
t hmf&fflMWex vivofijg^A. 
fflftirr/^-f^xtt, tMMSSffl^i^ex vivoT' 

[0 0 6 2] 400mg<Dt h^TBiJKX^^y 3jiSr, 



pf TtJ*j4 )VX^h 1 £ &tt Lfc . 3 1 B y r 
;Wctt, 50julOPBS£&lfU:. .1 ft 37 
'C<7)-f y*a^-?--|*|<7)3ml<7)DMEM (Gibco) #£24 

[0063] 24i$i8m. mmmiizumnti*, 9 , **> 

T;WrbF4«-C10iMaBffietfea. M&£X-gal-?90 



[0064] fteonssjsai . 

Jilt. -e<0^«KrS8BHfc ft£R01 UT § fztiK 

[0065] 



SEQUENCE LISTING 
<llO> Mayo Foundation for Medical Education and Research 
<120> GENE TRANSFER TO ADIPOCYTES 
<130> PA98-247 
<150> US 08/890,467 
<151> 1997-07-09 
<160> 2 
<210> 1 
<211> 22 
<212>DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based on the sequence of nucleotides 805 
-826 of human MCSF (macrophage colony stimulating factor) to act as a 
primer. 

<400> 1 



(10) 



WPP 1 1-1 2 7 8 7 0 



gtcaaggaca gcaccatcgg tg 
<210> 2 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide based 
1077-1097 of human MCSF to act 
<400> 2 

gctgtaccag ttacatctgc c 

gai x-mLt* ixfc m®; t », h x-h s . 

[02] (A) 14. MCSFt*f-ri.Ty^-fey>!>RNAT' 

7°n-7U:t hflgJMS^RNAoy-- f y/a 7 h 
T'$>l> . ( B ) (4, t hmMmM?>^7%CD?7^X? 

fet^fc t h nffiffiMM cDNA5-f^5iJ-H 
<7)MCSF<7Diilf ( D ) (4, b r-MCSF* 7 ? o— t 

^fitfrcD^T ( i ) H 4OT#£T ( i i ) f^JiglSiffl 
Oh r-MCSFcD:&g%&£^-f . ( E ) 14, Hf&E** 

u McsFtc^tr-sry^-fey^RNA-cro-^L^ 

RNA07— tfy^O-y (F){4. jK^V- 

[03] p-tfvthisy— etsxmcsFZhyyxy 



22 



on the sequence of nucleotides 
as a primer. 

21 

xtYLtz WXmJi«mfrt>W 0 ili Uz2 x2cmC9IE^ 

mmftv>mm<m-& (%) tnttfjycbi. 

[04] 0 -if?? his?— \£*byVX7x9YLtz 
[05] p-tfyfhis?— fe'&il/MCSF^ K7VX7 
h7*n -y 

[06] (A) &J;tX ( B ) (4 N -e^-ftlMCSFtJct^/S 
- #7 ? h v-^-- tf Sr r- 5 7 x 9 V Uz ^^^liM 

[07] /B-tfytbisy— V&XmcSFZbyyxy 
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